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Dear Mr. Casebiet:

S&ME, Inc. has completed the preliminary geotéchnical exploration for the development of the
property at the south end of Sower Boulevard in Frankfort, Kentucky, The purpose of this
preliminary axploration is to obtain a general understanding of the subsurface conditions at this
site and to assist in project development and planning. A design phase (final) geotechnical
exploration will be performed by the Developer for the final design. We conducted this project
in general accordance with S&ME Proposal No. 11-1400041 dated April 29, 2014 which was
authorized by Commohwealth of Kentucky Delivery Order D02-785-14000012351, This
report explains our understanding of the project, documents our findings, and presents our
conclusions and geotechnical engineering considerations.

S&ME appreciates the opportunity to provide these services to the Kentucky Finance and
Administration Cabinet. If you have any questions, please call.

Respectfully submitted,

S&ME, Ine.
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REPORT OF GEOTECHNICAL EXPLORATION
Sower Boulevard Site
Frankfort, Kentucky
S&ME Project No. 1183-14-027

1.0 INTRODUCTION

S&ME, Inc. has completed the preliminary geotechnical exploration for the development of the
property at the south end of Sower Boulevard, also known as the Carpenter Farm, in Frankfort,
Kentucky. The purpose of this preliminary exploration is to obtain a general understanding of
the subsurface conditions at this site and to assist in project development and planning. A design
phase (final) geotechnical exploration will be performed by the Developer for the final design.
We conducted this project in general accordance with S&ME Proposal No. 11-1400041 dated
April 29, 2014 which was authorized by Commonwealth of Kentucky Delivery Order D02-785-
14000012351. This report explains our understanding of the project, documents out findings,

and presents our conclusions and geotechnical engineering considerations.

The purpose of this preliminary exploration is to obtain a general understanding of the
subsurface conditions at this site. This report explains our understanding of the project,
documents our findings, and presents our conclusions and geotechnical engineering

considerations.

2.0 PROJECT INFORMATION

2.1 Site Description

The project site is located at the southern end of Sower Boulevard in Frankfort, Kentucky. The
property is approximately 34 acres. The Site Topographic and Boundary Survey performed by
HDR, Inc., dated April 18, 2014 indicates the site slopes downhill from the high point at the
southern property edge at an approximate elevation of 810 feet. The site slopes downhill from
the high point to approximately 772 feet near the southwest corner, 758 feet near the northwest
corner and 752 feet along the east edge of the property.

The site is undeveloped with mosily open field and pasture with a few scattered trees and a tree-
lined fence row. Prior to performing the field work, the south-westem third of the site was
bushhogged to remove overgrown brush and briars. The remainder of the property was
overgrown with waist high weeds and brush with scattered clusters of trees and tree lined fence

ToWS.
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At least five closed depressions, indicating possible karst conditions, were present on the site.

2.2 Project Description

The Commonwealth of Kentucky will solicit proposals from developers to design and construct a
334,100 square foot office building on the state owned land. The configuration of the building(s)
has not been determined. Conceptual planning performed by Sherman/Carter/Barnhart
Architects suggests a four to five story building, however, the developer and their design team
will determine the final location and configuration of the office building(s) to meet the size
specified. The new parking lot areas will have spaces for 1,330 vehicles.

Since the project is in the preliminary design stage, no additional drawings, site grading or
structural loading are currently available.

3.0 SITE GEOLOGY

A review of the Frankfort East Quadrangle, Franklin County, Kentucky, developed by the USGS
indicates the site is underlain by Upper Lexington Limestone and Tanglewood Limestone. The
Upper Lexington Limestone consists of the Devils Hollow Member and the Millersburg
Member. The Devils Hollow is generally dark blueish gray to tannish gray, weathering to light
brownish gray, micro- to fine-grained limestone, with no fossils, very thin to thin bedded and -
interbedded with shale. The Millersburg is generally intexbedded limestone (65 to 75 percent)
and shale, medium light gray, very fine to coarse grained, contains many fossils and is irregularly
bedded. The Tanglewood Iimestone, present primarily on the north and east side of the site, is
medium to dark gray, fine to coarse grained, with very thin to thin beds and contains many small

fossils.

While cavities and sink holes are common in the Tanglewood Limestone, the formation is more
notable for an erratic bedrock surface and the development of soil filled, solution widened slots
in the bedrock. At least two of our borings, borings B-20 and B-45, encountered such slots in the
bedrock. Boring B-20 falls on an approximate line with the mapped sinkholes. Boring B-45 is

also near a mapped sinkhole.

The map below shows the USGS mapped sink holes on the site. Most of the site is an area
considered with a high potential for karst development. The southwest arca of the site is
generally indicated to have a moderate potential for karst development.
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No faults are mapped on the USGS mapping in the area of the site. Regional dip across the site
is relatively flat.

4,0 EXPLORATION METHODS

The procedures used by S&ME for field and laboratory sampling and testing are in general
accordance with ASTM procedures and established engineering practice. Appendix B contains
brief descriptions of the procedures used in this exploration.

4.1 Field Exploration

Andrew Fiehler, P.E., of S&ME visited the site to observe pertinent site features, surface
indications of the site geology, to log the borings, and to direct drilling operations. A total of 88
soil test borings were advanced for this exploration. The borings were numbered B-1 through B-
88. The boring locations and elevations were determined by an S&ME survey crew. Please note
that our survey crew checked several spot elevations from the HDR survey to verify agreement.
While most of the elevations were in agreement, a discrepancy of about three feet was noted with
the benchmark iron pin at the end of Sower Boulevard with a noted elevation of 778.54 fect.
Figure 2 in Appendix A shows the locations of the borings.

The borings were advanced using a track-mounted Deidrich D-50 drill rig using 4 1/4-inch O.D.
augess. The drillers obtained soil samples in the soil test borings using a split-barrel sampler
driven by an automatic hammer system in general accordance with ASTM D1586. We also
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obtained three relatively undisturbed Shelby tube samples using direct push methods. Rock
coring was performed upon auger refusal at 12 of the boring locations. The stratification lines
shown on the Test Boring Records represent the approximate boundaries between soil and/or
rock surfaces. The transitions may be more gradual than shown.

4.2 Laboratory Testing

The S&ME engineer sealed and returned the soil samples to our laboratory where he assigned
the applicable laboratory tests. These tests are used to determine the engincering properties of
the soil. All soil samples were visually classified by the geotechnical engineer in general
accordance with the Unified Soil Classification System (ASTM D2487). We conducted natural
moisture content determinations and Atterberg limits tests on selected soil samples to aid in
classification. We conducted a standard Proctor test on composite bulk samples from Borings B-
40, B-52, B-75 and B-84. California Bearing Ratio (CBR) tests were performed on bulk soil
samples obtained from Borings B-52 and B-84. Unconfined compressive strength tests were
performed on relatively undisturbed Shelby tube soil samples from Borings B-8, B-19, and B-35.
Unconfined compressive strength tests were performed on bedrock core samples from borings B-
{2, B-15, B-22, B-25, B-31, B-37, B-47, B-50, B-66, B-68, and B-81. The obtained laboratory
data and descriptions of the tests are included in Appendix C.

5.0 SUBSURFACE CONDITIONS

5.1 General Soil Profile

Our borings initially penetrated from 1 to 12 inches of topsoil (average 5.5 inches) underlain by
low plasticity Lean Clay (CL) to a depth of up t0 6.0 feet (average depth of 2.6 feet). The Lean
Clay was brown, generally firm to very stiff with trace amounts of oxide nodules, The Lean Clay
was soft at borings B-21, B-37 and B-65. Lean Clay was not encountered at five of the borings.
Below the lean clay and topsoil high plasticity Fat Clay (CH) was encountered and extended to
the weathered limestone horizon. The Fat Clay (CH) was brown to dark brown, generally firm to
hard with trace amounts of oxide nodules. Chert fragments were observed in samples at a few
locations. The Fat Clay was encountered to a depth of 30 feet at Borings B-45, and included
limestone floaters from 6.0 to 15.0 feet, and was soft below a depth of 15.0 feet. No Fat Clay
was encountered in Borings B-19, B-46 or B-48.

Below the clay, 0.2 to 3.6 feet (average 0.7 feet) of weathered limestone was encountered
beginning at depths of 0.2 to 31.0 feet (Flevation 803.2 to 749.8 feet). Auger refusal, interpreted
to be limestone, was encountered at depths of 0.5 to 32.2 feet (Elevation 802.7 to 748.6 feet).
The depth to weathered rock could extend deeper than the auger refusal depth.
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Limestone bedrock was cored to depths of 9.0 to 11,7 feet at 12 of the boring locations. The
rock was generally light gray and fine to medium grained with Rock Quality Designation (RQD)
of 31 to 100 percent. RQD values of 21 and 0 percent were measured in the top two feet of rock
core at Borings B-63 and B-68. The RQD at Boring B-81 varied from 17 to 80 percent. One or
more thin clay seams were observed in the cored rock at most of the borings where rock was

cored. Small, minor solution cavities were observed in the limestone at Boring B-22.
Please refer to the Test Boring Records in Appendix B for details.

5.2 Groundwater

Groundwater seepage was not observed in any of the borings during drilling and all of the
borings were dry upon completion of éugering. The borings were backfilled with auger cuttings
after the completion of drilling. As such, 24-hour water levels were not measured.

6.0 LABORATORY TEST RESULTS

Natural moisture contents of the low plasticity lean clay ranged from 3.7 to 34.7 percent.
Atterberg limit tests of the Jean clay indicated liquid limits ranging from 47 to 49 percent with a
plasticity index ranging from 25 to 29 percent. Natural moisture contents for the high plasticity
fat clay ranged from 10.3 to 37.2 percent. Atterberg limit tests of the fat clay indicated liquid
limits ranging from 63 to 75 percent with a plasticity index ranging from 35 to 48 percent.

Two standard Proctor tests of bulk sample indicated a maximum dry density of 98.0 and 97.1 pef
at an optimum moisture content of 22.7 and 24.3 percent, respectively. Two California Bearing
Ratio (CBR) tests of the bulk sample materials indicated CBR values of 3.1 and 4.1 percent.
Unconfined compression testing (Qu) was performed on undisturbed samples at three borings.
The locations of the samples and test results are included in Table 1, below.

Table 1
Soil Strength Test Results
Boring Depth (fect) Soil Type Q. (ps)
B-8 3.0-5.0 CL 2,698
B-19 3.0-50 CH 1,562
B B-35 3.0-50 CH 5,346 \
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Unconfined compression tests (Qu) were also performed on representative rock core samples
from each of the 12 borings with rock core. The locations of the samples and test results are
sncluded in Table 2, below and in the Laboratory Summary Sheets in Appendix C.

Table 2
Rock Core Strength Test Results

Boring Depth Q. (psi)
B-12 73-179 6,382
B-15 10.0 - 10.5 8,442
B-22 8.7-9.3 _ 5,469
B-25 55-63 8,809
B-31 9.4-98 6,049
B-37 40-49 11,606
B-47 2.6-3.1 16,495
B-50 74-1738 19,052
B-63 18.0-184 6,887
B-66 147154 10,446
B-68 7.6-8.0 8,562
B-81 17.3-17.7 8,320

7.0 GEOTECHNICAL CONSIDERATIONS

We identified the following key issues that will impact the proposed site planning and

construction:

Variable Rock Elevation - Foundations

Based on the anticipated loads for a multi-story building, foundations will likely be founded on
bedrock. The bedrock is generally shallow thus we anticipate foundations bearing on bedrock;
however the surface of the bedrock varies from an elevation 802.7 feet to 748.6 feet across the
site. On a preliminary basis, we anticipate an allowable bearing pressure of 20 kips per square
foot (ksf) to 50 ksf would be suitable for support of spread foundations on intact bedrock. This
should be confirmed once foundation loads are available and more detailed analyses is
performed. During foundation construction, 2-inch diameter probe holes should be drilled into
the bedrock to atlow for observation of the continuity of the bedrock. If scams or voids ate

observed in the bedrock, additional excavation may be required.
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Karst Conditions

Sink holes were observed on the site and have been previously mapped as shown in Section 3.0
of this report. At least two of our borings encountered soil filled, solution widened slots in the
bedrock. Additional investigation and remediation should be performed on these areas prior to
construction. Boring B-45 was located adjacent to a previously mapped sink hole shown in the
existing parking area northeast of the site. Soft, deep weak soils were encountered at this

location.

Buildings should be sited away from known sinkholes. S&MEFE recommends the building not be
constructed in the vicinity of Boring B-45 unless deep foundations, extended to bedrock are
used. Consideration should also be given to siting the building either southwest or northeast ofa
line between borings B-20 and B-79. Pavement areas are often constructed over remediated

sinkholes areas,

Additional exploration is needed to delineate the extent of the potential sinkholes at the site.
Delineation of sinkholes can be accomplished by several methods including:
s Drilling a series of closely spaced rock soundings in an X pattern across the mapped
depressions.
o Excavating test pits an X pattern across the mapped depression to expose the bedrock
surface.
o Using geophysical testing, primarily electrical resistivity, to map the subswiface

conditions.

Each of these approaches has their strong and weak points. Drilling soundings is a relatively
inexpensive approach but requires that the drill rig be able to access the depression. Steep slopes
may prevent access to portions of several of the depressions. Inferences of the bedrock profile
must also be made between the sounding locations. While excavating test pits allows for a visual
examination of the subsurface, excavating equipnient has a limited reach. If the bedrock depth is
beyond the extent of the equipment sufficient information may not be obtained. Electrical
resistivity testing can provide a detailed profile of the subsurface with no visual impact to the
site. Karst features can also be delineated after the topsoil has been stripped; however, waiting
until earthwork has begun does not aid in site planning or budgeting for repair of sinkholes.

Prior to placing soil fill is also an opportune time to remediate sinkholes, Each sinkhole is
unique and should be evaluated by an S&ME engineer who will provide recommendations for
repair, Our experience indicates that one of the more cost effective means of repairing sinkholes
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is to excavate the soil from the sinkhole area to expose the throat of the sinkhole and construct an
inverted rock filter. An inverted rock filter consists of lining the sinkhole throat/excavation with
filter fabric and backfilling the excavation with crushed stone starting with larger stone at the
bottom and decreasing the size of the stone as the hole is filled. Typically the largest stone size
used is rip-rap; however, we expect that the sinkholes at the site will be relatively shallow and
may only require KYDOT #2 sized stone and smaller. Once the excavation is backfilled within
about two feet of the surrounding grade, the filter fabric is folded over the top of the crushed
stone and the area is capped with compacted clay.

High Plasticity Soils

Atterberg limits testing performed during this preliminary exploration indicate that the soil
beginning at depths ranging from just below the topsoil to about five feet below the existing
ground surface is comprised of high plasticity fat clay (CH). Soils with plasticity indices greater
than 30 percent have a tendency to shrink and swell with changes in moisture content. The tested
samples of the fat clay exhibited a plasticity index of 35 to 48 percent. Lightly loaded structural
elements such as slabs-on-grade, sidewalks, pavement areas and non-load bearing walls are most
susceptible to damage from shrinking and swelling soils. The final geotechnical exploration
should include additional plasticity testing and swell testing to further define the engineering
properties of the soil, and to determine the magnitude that the Fat Clay will impact development
prior to implementing costly procedures to mitigate the plasticity issue.

Site Grading / Earthwork
The site grading operations will likely produce three distinct materials — soil, a soil/rock mixture,
and shot rock. Each of these materials requires different methods for placement as structural fill.

Soil —Ideally, structural soil fill is defined as inorganic natural soil with a maximum particle size
of 3 inches, plasticity index of 30 or less, and maximum dry density of at least 95 pounds per
cubic foot (pcf) when tested by the standard Proctor method (ASTM D698). The standard
Proctor tests performed indicate the on-site soils to have a maximum dry density of greater than
95 pef; however, the plasticity index on two of the four samples exceeded 30 percent,

The fat clay encountered at the site is common throughout central Kentucky. Rather than
wasting large volumes of soil that do not meet the structural fill criteria or importing soil that
does meet these criteria in areas under building slabs and pavements, we recommend placing the
higher plasticity soils in deeper fill areas (at least 3 feet below subgrade) and capping the fat clay
with lean clay.
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During construction, additional standard Proctor and Atterberg Himits testing of fill soils should
be performed to determine the moisture/density relationship and assess the plasticity of the soil
prior to use as structural soil fifl. Structurat fill should be placed in refatively thin (6- to 8-inch)
layers and compacted to at least 98 percent of the standard Proctor maximum dry density for the
building pad and parking lot areas. The moisture content of the fill material should be

maintained within 3 percent of optimum in order to obtain proper compaction.

In-place density testing must be performed on structural soil fill as a check that the previously
recommended compaction criteria have been achieved. This allows our project engineer to
monitor the quality of the fill construction and verify that his design criterion is being achieved in
the ficld, We further recommend that these tests be performed on a full-time basis by S&ME. The
testing frequency for density tests performed on a full-time basis can be determined by our
personnel based on the arca to be tested, the grading equipment used, and construction schedule.
Tests should be performed at yertical intervals of one-foot or less as the fill is being placed.

The on-site soils are sensitive to changes in moisture content, thus they will pump and rut during
wet conditions. If grading operations are performed during periods of wet weather, these
materials will not perform satisfactory during proofrolling. If soft or wet soils are encountered
during the proofrolling observations, we recommend that the area be undercut to stiff native soils
or stabilized in-place. Typical stabilization consists of undercutting/backfilling, placement of
large crushed stone, or placement of geotextile/geogrid. Lime stabilization also works well and
has the advantage of leaving the material in-place and reducing the potential for swell beneath
slabs-on-grade. An alternative to wasting the wet clay soils is to temporarily stockpile this
material for aeration and proper placement during dryer conditions. As such, we highly
recommend that earthwork be performed during the warm, dry summer months.

Soil/Shot rock Mixture - The mass excavation will likely generate material that consists of both
soil and rock. The soil/shot-rock mixture will be generated primarily during removal of the
weathered rock zone and in mass rock excavations after blasting. Our experience is that
compaction problems occur when the soil/shot-rock mix is placed using “normal rock placement

procedures”. The soil/shot-rock mixture is a problematic material from an earthwork

perspective, as it is difficult to compact. Soil/shot-rock should not be used as filt under the

proposed structures.

Placing the soil/rock mix requires using modified soil fill procedures to reduce the potential for
future problems. If the mix contains more than 15 percent soil, it should be placed using the
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modified soi! fill procedures described in this paragraph. For the soil/rock mix, the lift thickness
should be maintained between 8 and 12 inches and the moisture content of the soil portion
should be near the optimum moisture content or slightly above. The maximum particle size
should be limited to 12 inches in any one dimension. A combination of tracked equipment,
heavy rubber tired vehicles (haul trucks, scrapers, etc.), and a Caterpillar 815 or larger sheepsfoot
compactor are typically adequate for placing this material. Approval of the lift placement and
compaction will be determined by a S&ME engineer on the basis of the moisture content of the
s0il within the matrix, the blend of rock pieces, and the behavior of the fill material under the
compactive effort. The goal is to minimize voids and to promote the breakdown of weak point-

to-point contact of the rock pieces.

Shot rock — After the soil overburden and weathered rock zone has been removed, bedrock
removal will likely be required. We anticipate that blasting will be required to remove most of
the bedrock. Typically, blasting contractors will “overshoot” the rock to depths below the
required elevations, As such, the blasted material will need to be removed to competent bedrock.
Any “heaved rock” resulting from blasting operations should be removed to expose the
underlying undisturbed bedrock, “Heaved rock” is not adequate for supporting the
proposed building, floor slabs, and/or pavement areas.

The shot-rock material generated from bedrock excavation at the site can also be used as
structural fill material, especially under the pavement areas. Shot-rock fill should not be used
beneath the proposed building pads. Shet-rock fill is defined as clean shot-rock that contains less
than 10 percent soil content. The following criteria are recommended for shot-rock fill
construction:

o The subgrade must be free of ponded water and stable prior to and during shot-rock fill
placement.

e Where additional seil fill is required to achieve the finished grades, the shot-rock fill
should be covered with a non-woven geotextile filter fabric in order to reduce the
potential for the migration of soil into the underlying shot-rock. Structural soil fill
criteria and placement recommendations are outlined above.

e Shot-rock fill may be used up io the design subgrade elevation in pavement areas. If
shot-rock fill is placed to the pavement subgrade elevation, we recommend that it be
“choked off” with a thin (3 to 4 inch thick) layer of dense graded aggregate (DGA) prior
to constructing the pavement section. The shot-rock fill should also contain sock covered,
perforated pipes at least 4-inch diameter to inhibit water from building up beneath the
pavement section. The drainage pipe should include a headwall at the outlet end, and

10
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should drain to daylight away from the pavement area. Consider the use of a channel
lined ditch at the end of the headwall to reduce erosion.

» Limit the maximum particle size to 12 inches in any one dimension.

» Shot-rock should have adequate smaller rock fragments to effectively "choke" the larger
rock pieces by filling the voids or open spaces. The larger rock pieces should lie flat and
not overlap cach other. The percentage of soil in the fill should be limited to a maximum
of 10 percent.

e Place the clean shot-rock fill in maximum 18-inch thick lifts. The actual lift thickness
will vary as the particle size and soil content varies.

s Adequate compaction of shot-rock fill normally requires six to eight passes of heavy
construction equipment on the fill surface. Typically, the equipment used consists of
bulldozers and dump trucks. The geotechnical engineer should evaluate the svitability of
the proposed compaction equipment and techniques. Approval of the lift placement and
compaction will be determined by a S&ME engineer or geotechnician.

Monitoring of shot-rock must be done visually by an experienced geotechnician working directly
and closely with one of our senior geotechnical engineers. Placement of shot-rock is a blend of
art and science and the experience of the equipment operator and testing personnel are crucial to
achieving the desired performance from the fill. Key indicators include material type, gradation,
soil percentage and moisture content, equipment used to place the material, and how the fill
material reacts to the equipment. The placement criteria will vary somewhat as the material
varies. For example - as the soil content increases, the lift thickness should be decreased.

Site Grading / Site Selection

Site grading plans have not yet been developed. While the depth to weathered rock in the
explored areas ranged from about 0.2 to 31.0 fect below existing grades the average depth was
about 6 1 feet. The site grading plan should take info account the following:

¢ Topsoil thickness ranged from 1 to 12 inches across the site.

* Highly plastic clay soils present at shallow depths.

» Cuts extending just a few feet below the existing ground surface will likely encounter
rock in most areas. Rock excavation should be anticipated in utility excavations. If
blasting is pexrformed during building pad preparation, consider drilling and blasting to
excavate a trench for underground utilities.

¢ Remediation of sink holes including excavation and filling with properly graded material.
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e Elevations across the site vary by as much as 60 feet, We anticipate that free-standing
retaining wall, terracing of the site, ora combination of both will be required.

¢ Depending on the grade selection, a deep rock cut (greater than 20 feet to 30 feet) is
possible. If a deep cut is planned the cut slope should be further evaluated and designed
by a geotechnical engineer, Fill slopes should also be evatuated by a geotechnical

engineer.

Construction Accessibility / Site Degradation

Based on our on-site observations and our experience with similar soil conditions, construction
accessibility will be problematic if attempted during cold/wet seasons of the year. Additionally,
positive drainage should be maintained at all times duting construction. The clay soils will
become very soft if they are allowed to absorb water. Construction accessibility should be beiter
during the hot/drier months of the year. During the wet periods, a construction road or pad
consisting of a geo-textile fabric overlain by gravel may be required. Soft and/or wet areas may
require selective undercutting, repair after construction is completed, or other treatment as
recommended by the geotechnical engineer. We recommend that this site be graded and
developed during warm, dry months of the ycar.

Pavement

General Discussion — Site development plans were not yet available; however, we understand
that the project will require parking for 1,330 vehicles, Pavement designis a combination of
traffic volume (both number and types of vehicles), the subgrade strength, and pavement
materials (either asphalt or concrete). Once specific site development plans and grading plans
are developed, a pavement design should be performed. For this preliminary exploration we
performed two CBR tests of the on-site soils which indicated values of 3.1 percent and 4.1

percent. These results are common for soils throughout central Kentucky.

Flexible Asphalt Pavement — In order for pavement to perform satisfactorily, the subgrade soils
must have sufficient strength and be stable enough to avoid deterioration from construction
traffic and support the paving equipment. Tn addition, the completed pavement section must
resist freeze/thaw cycles and wheel loads from traffic. Generally, construction traffic loading is

more severe than the traffic after construction.

The preliminary pavement section given below is based on the assumption that the subgrade is
prepared in accordance with the recommendations presented earlier in this report, and that any
newly placed fill soils for the pavement subgrade have been compacted to at least 98 percent of
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{he standard Proctor maximum dry density at moisture contents ranging from £ 3 percent of the
soil’s optimum moisture content as determined by the standard Proctor test.

Minimizing infiltration of water into the subgrade and rapid removal of subsurface water are
essential for the successful long-term performance of the pavement. Both the subgrade and the
pavement surface should have a minimum slope of one-quarter inch per foot to promote surface
drainage. Bdges of the pavement should provide a means of water outlet by extending the
aggregate bage course through to side ditches. Side ditches should be at least 2 fect below the

pavement surface.

The materials should conform and be placed and compacted in accordance with the applicable
sections of the Kentucky Transportation Cabinet (KTC) Standard Specifications for Road and
Bridge Construction, latest edition. We used the American Association of State Highway and
Transportation Officials (AASHTO) Guide for Design of Pavement Structures (1993) as a basis
for our flexible pavement thickness analysis, The total pavement thickness requirement is a
function of the California bearing ratio (CBR). We performed CBR testing on two bulk samples

of the on-site soils.

Specific traffic volume estimates were not available; however, we understand that parking for
1,330 vehicles will be required. We estimated the ESAL’s for the development based on the
anticipated daily traffic. The following pavement design recommendations are based on the
assumptions of a 20 year service life, and 50,000 ESAL’s for light duty pavement and 1,500,000
ESAL’s for heavy duty pavement. Once site development plans are available, a specific pavement

design should be performed.

S&ME recommends that the pavement section (base stone and asphalt) be placed after the maj ority
of the new building construction has been completed. S&ME recommends that both binder and
surface mix asphalt be placed sequentially before traffic is allowed on the new pavement. S&ME
recommends that the light duty pavement section be used for light automobile parking, and
that the heavy duty pavement section be used for drive lanes and roadway.

T construction sequencing requires that new pavement areas be constructed prior to substantial
completion of the building, do not allow construction traffic on the finished pavement. The
following pavement sections are based on our ESTIMATED traffic volumes. The sections listed
below should be considered as ESTIMATES and used for general budgeting purposes only. A
final design should be performed once the final design and use of the project are completed.
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ESTIMATED Asphalt Pavement Bearing on Soil with a CBR Value of 3 percent - Maximum

Asphalt Option
LIGHT HEAVY KY TRANSPORTATION
MATERIAL
DUTY DUTY CABINET SPECIFICATION
Asphalt Surface Course 1-V4 Inches 1-% Inches Section 400
Asphalt Binder Course 5 Inches 9 Inches Section 400
Dense Graded Aggregate | 6 Inches 9 inches Section 303

ESTIMATED Asphalt Pavement Bearing on Soil with a CBR Value of 3 percent — Maximum

Aggregate Option
MATERIAL LIGHT HEAVY KY TRANSPORTATION
DUTY buUTY CABINET SPECIFICATION
Asphalt Surface Course 1-¥2 Inches 1-Y2 Inches Section 400
Asphalt Binder Course 3 Inches 6 Inches Section 400
Dense Graded Aggregate | 10 Inches 18 inches Section 303

Depending on the final site grades, a significant volume of shot rock may be generated during site
preparation, Placing shot rock at the pavement subgrade elevations would increase the CBR value
and thus possibly allow for a reduction in the above estimated pavement sections.

S&ME should monitor the installation of the asphalt and base, check the installed thickness of the
aggregate materials, and perform in-place density tests. Asphalt placement should be monitored
full-ime to observe placement and compaction procedures, Asphalt samples should be collected
periodically and tested for asphalt cement content, aggregate gradation, and Marshall Density.

Impervious Concrete Pavement - We recommend that in areas where heavy, concentrated loads

are expected (i.e. - dumpster area, entrances, etc.) concrete pavement section be used. For
dumpster areas, we recommend that rigid pavement be extended beyond the dumpster pad for the
entire length of the garbage truck. The pavement subgrade should be stabilized in accordance
with the recommendations for the asphalt paved areas, and the related recommendations in this
report. We recommend that the concrete pavement be supported by at least a 6 inch layer of
compacted DGA. The DGA should be compacted to a minimum of 98 percent of the standard
Proctor maximum dry density. We recommend a minimum concrete section of 8 inches for this
site. The concrete should be air-entrained and have a 28-day compressive strength of 4,000 psi.
Joint spacing should be at a maximum spacing of 15 feet each way.

14
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Water Management

Management of both surface and subsurface water will be a key issue to development of the site.
Subsurface water will tend to migrate toward the sink holes and other lower elevation areas of
the site. The earthwork should be phased such that the swales are stabilized and are able to
convey water away from the site while maintaining the integrity of the site.

Future Studies
The above items warrant further attention and should be addressed on a more detailed design
phase exploration program. Additionally, the design phase geotechnical exploration should
address the following:
¢ Additional plasticity testing and swell testing should be performed to define the potential
impact of expansive clays.
¢  Once structural loading and site grading is determined, additional evaluation should be
performed for foundation loading.
e Additional exploration should be performed to further investigate the sink holes on the
site and to provide specific recommendations for remediation.

e Cut and/or fill slope stabilities should be evaluated once a site grading plan is developed.

We anticipate a site seismic classification of either “B” or “C” depending on the final building
design. It is our experience that a site specific seismic evaluation could allow for a less

conservative structural design and realized construction cost savings.

8.0 FOLLOW UP SERVICES

This report is preliminary and is not intended for final design purposes. Additional geotechnical
work will be required once specific building locations, types, and grades have been established.

9.0 LIMITATIONS

This report has been prepared for the exclusive use of Commonwealth of Kentucky Finance and
Administration Cabinet, Department for Facilities and Support Services for specific application
to this project site. Our conclusions and recommendations have been prepared using generally
accepted standards of geotechnical engineering practice in the Commonwealth of Kentucky. No
other warranty is expressed or implied. This company is not responsible for the conclusions,
opinions, or recommendations of others based on these data.

15
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Our conclusions and recommendations are based on the design information furnished to us, the
data obtained from the previously described preliminary geotechnical exploration, and our past
experience. They do not reflect variations in the subsurface conditions that are likely to exist
between our borings and soundings and in unexplored areas of the site. These variations result
from the inherent variability of the general subsurface conditions in this geologic region.

We recommend that the Owner retain S&ME to continue our involvement in the project through
the subsequent phases of design and construction. Our firm is not responsible for interpretation
of the data contained in this report by others.

16
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Geotechnical Services Are Performed for
Specific Purposes, Persons, amd Projects
Geolechiiical engfiwass struclure thelr services to meel the specific needs of
thefr cflents. A geolechnical englneering study conducted for a civl engi-
ieer may not fulflll the needs of a construction contractor of even anpther
aivlt engineer, Because each geolechnical enginearing sludy Is unique, each
geotecfintcal enginaering report is uniqus, prepared sofely for the client. No
one except you shuld refy on yaur geatechnical enginesring reporl without
first confarring with the geotechnical engineer who prepared it. And no one
— not even you —should apply the report fof any piirpose of project
except the ane orfginally conlemplated.

Read the Full Report

Serious problems have occurred becauss those efying on a geotechnical
engingering reporl did not read it all. Do not rely on an execulive summary.
Do 1ot read selecled elémanls only.

A Geotachnical Engineering Be!mpt Is Based oh
A Unique Set of Pitoject-Specitic Factors

Geotechnical enginesrs consider a number of unique, project-specific fac-
lors whe establishing ihe scope of a stidy, Typical fagtors include: the
client’s goals, objectives, and risk management prefesences; the general
nature of the structure involved, fis sfee, and configusation; the location of
the structurs on the site; and other planned or existing site improvements,
stich as access roads, parking lots, and underground ulittes. Unless the
geotechnical enginesr who conducted the stidy specifically indicates oth-
envise, do riot rely ona geotechnical enginearing report ihat was:

* ot prepared for you,

+ not prepared for your project,

« not prepared for the spegific site explored, or

» completed before imporant projsct changas were made.

Typlcal changas that can erodg the reliabilily of an existing geotechnical

engineering report Includs those that affact:

« {ha function of the proposed structire, as when if's changed from a
parking garaga to an office building, o rom a tight industrial pant
1o a refrigerated warehouss,

o

Beolechnical Ennineering

- Subsurface problems are a principal cause of construgtion defays, cost overruns, claims, and disputes. -~~~

“While you cannot eliminate all stich risks, you can manage them. The following information is provided to help.

« glgvation, configusation, location, orientation, or weight of the
proposad strclure,

»  compesition of the design tearm, o

s project ownership.

As a general rule, afivays inform your geotechnical engineer of project
changss—even minor ones—and request an assessment of heir fmpact.
Geotechnical engineers cannot accept responsibility or Habily for problems
that occur becausé their reports do not consider developments of wiich
they were nof informed.

Subsurface Gonditions Can Change

A geolechnical engineering report is based on condifions thaf existed at
ihe time the study was performed, Do not rely on a geoleghnical enginesr-
ing renortwhose adequacy may have been alfected by: the passags of
fime; by man-made evenls, such as construgtion on o adjacent to the sile;
or by naluzal events, such &s floods, eaﬂhquakes or groundwler fluctua-
tions. Afways contact the geolechnical engineer befora applying the report
Io determing if it is still reliable, A minor amount of additional lesting or
analysis could prevent major problems.

Most Geotechnical Findings Are Professional
{Opinicns

Sile exploration Identifies subsurface condifions only at those points where
stibsurface tests are conducted or samples are taken, Geolechnical eagi-
neers review field and tahoratory data and then apply their professional
judgrment to reader an opinion about subsurface conditions troughout the
site. Aclual subsurface conditions may differ—somtimes significantly—
frorm those indicaled In your report. Retaining the geotechnical enginger
who developed your repdrt to provide construction observation i$ the

maost effective method of managing the risks associated with unaniicipaled
conditlons.

A Report's Recommentations Ave /lof Final

Do not averrely on the construction recommendations Included In your
teport. Those recommendations arg nol final, becauise geolechnical engl-
neers develop them principally from judgment and aplnion. Geotechnical
englnezs can finalize theif recommendations only by observing actual




subsurface conditions revealed during construction. The geolechnical
enginear who developed your report cannol assums responsibility or
iability for the (eports recommendations if fhat englneer does not perform
construction observation.

A Geotechnical Enyineering Report Is Subject to
Misinterpretation

Othér design team members” misinterpretation of geotechnical engineering
18p0¢18 has rastilted In f:osily prabiems. Lowar that risk by baving your geo-
fechnical engineer confer with appfopriate members of the design feam after
submitfing the report. Also refaln your geotechnical enginger to review perti-
nent elements of the design feam's plans and speci ficalions. Gontractors éan
also misinlérpref & geotechnical enginéering report. Reduce that risk by
having your geolechnical englnegr participale in prebid and preconstruction
conferences, and by providing construction observalion,

Do Not Redraw tie Engitesi's Logs

Geoléchintcal englneers prepare final boring and 1gsting logs based upon
thelr Interpretation of field logs and leboratory data. To prevnt erors or
omissions, tha logs Inchided in a geotechnical engineering report should
never b redrawn for inclusion In architeclueal o other design drawings.
Only photegraphic or electronic reproduction is acceptable, buf recagnize
lhat separating logs from the report can slevale 1isK.

Give Gontractors a Gomplete Report and
Guidance

Sortie awners and design profossionals mistakenly believe they can make
eoniraclors liabls for Unanticipaled subsurface congitions by limiting what
fhey provide for bld preparation. To help prevent costly problems, give con-
Iragtors the complete geotechnical engirieering report, bufpreface it with a
clearly vritten letter of transmittal. in that letter, advise conlractors that the
fepart was not prepaced fof purposes of bid developrent and that the
iepert's aceliracy Is limited; encourage them to confer with the geotechnlcal
enginger who prepared the feport (a modast fes may be required) and/or to
condugt addifional study to obtain the specific types of information they
nead or prefer, A prebld confgrence can also ba vallable. B sure conlrac-
tors have sufficien! ime o perform additional Study. Only then might you
b I a position to give conlractors thé bast information available o you,
while requiring them fo af Jeast share soma of the financial resparsibilities
stemming from unanticlpated conditions.

Read Responsihility Provisions Glosely

Some clients, design professlonals, and contractors do not recognize that
geotechnical engineering Is far lass exact than other engineering disc-
plines. This lack of understanding has crested unrealistie expectations that

N

have led to disappointments, claims, and dispues. To help reduce the ris_lm
of such oulcomes, geotechnical englnesrs commonly include 3 variety of
explanalory provistons I thelr reports, Sometimes labeled “limitations

many of these provislans indicate where gea[echnlcal engineers' responsl-
bilities begin and end, i heip olhers recognize their own responsibilities

and risks, Read thass provisions closely: Ask questicns, Yout geotethnieal
engineer should respond fully and frankly.

Geoenvironmental Goncerns Are Not Coverail

The equipment, techniques, arid parsonnel used 1o perform a gegenviron-
menial study differ slgnificantly from those used to perform a geolechnicaf
study. For that reason, a geolechinical enginesring repori does not usuaily
refafe any geonvironmental findings, conclusions, of fecomimendations;
2.0, abott the likelihood of encountering underground storage tanks or
requiated contaminants. Unanticipaled environmental problems have led
fo Aumerous project failures. If you hava not yet obtained your own gaoen-
vironmental Informatfon, ask your geotechnical consultant for risk man-
agement quidance. Da rot rely on an environmental report prepared for
S0Me0na /s,

Dhtain Professional Assistance To Deal with Mold
Diverse stralepies can be applled during buildlng deslgn, construclion,
operallun and mainlenarcs fo prevent significant amotnts of mold from
growing of Indoor surfaces, To be affeciive, all such siralegles should be
devised for the express purgose of mold prevention, integrated into a com-
prehansive plan, and executed with dillgent overslght by a professional
mold preventlon consultant, Because just a small ameunt of water o
molsture can lead 1o the development of severe mold infestations, a num-
her of mold prevenlion slrzfegles focus on keeplng bullding surfaces dry.
While groundwater, water Infiltration, and simillar issuss may have been
alldgssed as part of the geofechnilcal enginegring study whosa findings
ara convayed In this report, the geotechnical engineer In ¢harge of this
project Is riot a mold prévenilon consullant; none of e sarvices per-
formed In cannection with ihe gen!eshmcal englnaer’s sty
ware designed or conducted for the purpose of mold preven-
tion. Proper implementation of the recommendations conveyed
i this report will not of Hsalf be sufficient fo prevent mold from
groweing i or on the strugture Involved.

Rely, on Your ASFE-Membenr Geatechncial
Engineer for Additional Assistance
Membarship In ASFE/THz Best Pzopte 0w EARTH exposes geotechlcal
enaineers to a wide array of risk management techniques that ¢an be of
genting bensflt for everyona Invalved with a constiuction projsct, Confer
wilh your ASFE-mamber gaotachnical éngineer for mere information,

/

THE BEST PEGPLE 0K EARTH

8811 Colesville Road/Sulte G106, Sltver Spring, MD 20910
Telephone: 301/555-2733  Facsimite: 301/58%-2017

g-mail: info@asfe.org

wanvaste.ong

Copyright 2004 by ASFE, Ine, Duplicalion, reproduction, or copying of this document, In sholg or In gart, by eny means whalsosver, Is sticlly prohibited, excepl with ASFES
. Specifiy Written germifssion, Exeerating, 0! ting, or elhervdse extracting wording from this doeument fs permitied only 1with The express weitien 1 pernission of A SFE, and onfy for

purpazes of seholarly research of book revielw, Only dlembers 6T ASFE 7 may bse Ihis dociniént a5 a complemen! 16 dras o efaniant of a pédteehimest englneéing repori. Ary olher

- fiey; Individuai, or other entity that so ses $his docoment without belng am ASFE member could be commiling regligent or. Intentionat (fraudulent) filsrepresentation.
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APPENDIX A

SITE LOCATION/TOPOGRAPHIC MAP
BORING LOCATION PLAN
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TEST BORING RECORDS LEGEND
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TEST BORING RECORD LEGEND

FINE AND COARSE GRAINED SOIL INFORMATION

COARSE GRAINED SOILS FINE GRAINED SOILS
(SANDS & GRAVELS) (SILTS & CLAYS) PARTICLE SIZE
Qu, KSF
« N i .

N Ralative Density N Caonsistency Estimated Boulders Greater than 300 mm (12 in)

04 Very Loose 0-1 Very Soft 0-0.5 Cobbles 75 mm to 300 mm (3 to 121n)
5-10 Loose 2-4 Soft 0.5-1 Gravel 4,74 mm to 75 mm (3/16 10 3in)
11-20 Firm 58 Fim 1-2 Coarse Sand 2 mm 1o 4,75 mm
21-30 Very Firm 8-15 Stiff 2-4 Medium Sand G425 mm to 2mm
31-50 Dense 16-30 Very Stiff 4-8 Fine Sand 0.075 mm to 0.425 mm

Over 50 Very Dense Over 31 Hard 8+ Silts & Clays Less than 0.075 mm

The STANDARD PENETRATION TEST as deifined by ASTM [ 1586 is & methed to obtain a disturbed soll sample for examination and testing and to
obtain relative denslty and consistency information. A standard 1.4-inch L.D./2-Inch O.D. split-barrel sampler is driven three 6-Inch increments with a
140 Ib. hammer falling 30 inches. The hammer can either be of a trip, free-fall design, or actuated by a rope and cathead. The blew counts required to
drive the sampler the final two increments are added togsther and designate the MN-value dafined in the above tables.

ROCK PROPERTIES
ROCK QUALITY DESIGNATION (RQD) ROCK HARDNESS
Percent ROD Quality VeryHard:  Rock can be broken by heavy hammer blows.
Harg: Rock cannot be broken by thumb pressure, but can bs breken by
0-25 Very Peor moderate hammer blows,
25-50 Poor Moderately  Small pleces can be broken oif aleng sharp edges by considerable
- @0 Hard: hard thumb pressurs; can be broken with light hammer blows.
50-75 Fair Soft: Rock is coherent but breaks very easify with thumb pressure at
sharp edges and crumbles with firm hand pressure.
75-90 Good Very Soft:  Rock disintegrates or easlly compresses when touched; can be
hard ta very hard sofl.
90-100 Excellent
Lenath of Rock Core Regovered X100 Core Diameter  Inches
Length of Gore Run " §3REC BQ 1-7/6
Recovery = NG NQ 1-718
"""""""""""""""""""""""""""""""""""""""" 43 RQD HQ 2-1/2
RQD = Sum of 4 In. and longer Rock Pleces Recovered  ¥1q0
Length of Core Run
SYMBOLS
KEY TO MATERIAL TYPES SOIL PROPERTY SYMBOLS
N: Standard Penetration, BPF
L% .
4 , High Plasticlty o] - . &
[, | Topso Inorganie Sitor |, [Peat (‘7] Amphibolite M:  Moisture Content, %
i Glay - ol LL:  Liguid Limit, %
(@] i L T . aes . 9
Asphalt Si;tgsigl[c;ys - Limestone -+ Metagraywacke Pl:  Plasticity Index, %
- — ol Qp:  Pocket Penstrometer Value, TSF
] Grushed Well-Graded e |/
: I 18andstone Phylite Qu:  Unconiined Compressive Strangth
| Hmestone Gravel B S|Py Estimated Qu, TSF
o -
X N 1,
% Fill Material g(rag\?gl-Graded x Silistore ¥ Dry Unit Weight, PCF
o Lo o n:
[ g - .
o4 ?irlllo! rock Sitty Gravel I Claystono R Fines Content
i — SAMPLING SYMBOLS
Low Plasticity { Weathered
Inorganic Silt Clayey Gravel Rock . Undisturbed @l go Sample
Szampl ecavel
High Plasticlty Jwell-Graded botormite ampe v
Inorganic Siit Sand R
o = ¥ | Split-Spoon
/ Low Plasticlty L 1Poorly-Graded it . Y | Sample Water Level
% Inorganic Clay - |sand | Granite M After Drlling
/ {-{lgh P[Ei!st(i;ity  Isilty Sand ; Grelss [IJ Rock Core
norganic Cla; :
) QPI N d » Sample Extended
il Low Plasticity P2 W _ ¥ Time Reading
‘Il Tnorganic St or 7{Clayey Sand ﬁ Schist L1 ugoror — Time F
- n Clay, PR N ad SN — N ,Bag,Samp[g,,,,.,. e




TEST BORING RECORD

BORINGNO: B=1

PROJECT: Sower Boulevard

JOB NO: 1183-14-027 REPORT NC:

PROJECT LOCATION:  Frankfort, KY

ELEVATION: 765.3

BORING STARTED:  6/4/2014

BORING COMPLETED:  6/4/2014

DRILLING METHOD: 4" HSA RIGTYPE: D-50 HAMMER: AUTO
GROUNDWATER (fty  Dry BORING DIAMETER (IN): 4 SHEET 1 OF 1
Remarks:
[5] al&
: HRHEE
§ | ELEV, IDEPTH MATERIAL DESCRIPTION % E— g Qu STANDARD PENETRATION } BLOWS
e = [} RESISTANCE {N i
5 (FT.} | (FT) =321 TANG {30) o 18
78531 0 I opsol- 8 nohes Bl
481 Iiean Clay (CL) with trace oxide nodules, very % s ¢ 5-7-8
stiff, brown, moist
7331 Fat Clay {CH) with chert fragments, hard, brown 7/ 10 . 4-5.21
|| todark brown, moist
I . L
;gg,::y - Weathered limestone AR 0 5014

CRAIG2 1183.14-027.GPJ QOR_GORP.GDT 7/24/14

— 5 —| Auger Refusal at 4.5 feet
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TEST BORING RECORD

BORINGNO: B=2

PROJECT: Sower Boulevard

JOBNO: 1183-14-027

REPORT NO:

PROJECT LOCATION: Frankfort, KY

ELEVATION: 764.8

BORING STARTED: 6/4/2014

BORING COMPLETED:  6/4/2014

DRILLING METHOD: 4" HSA

RIGTYPE: D-50

HAMMER: AUTO

GROUNDWATER (ft):  Dry BORING DIAMETER (IN):: 4  [SHEET 1 OF 1
Remarks:
[0 Q=
g S = all By
g 21215 a STANDARD PENETRATION | BLOWS
ELEV. |DEPTH k=] [m}
8y e MATERIAL DESCRIPTION 2lEl8la RESISTANCE (N} I
0] SJlujx r 0 0 N 4%
76481~ 0 T Topsol- 10 inches
764.0 : n - L] 6-7-8
- - iean Clay (CL) with trace oxide nodules, stiff,
brown, moist
- . 6-6-7
7608+ T n
Fat Clay {CH) with chert fragments, very stiff,
5 ] brown to dark brown, moist . 3-4-13
;22?_ Weathered limestone ) o| 5002
- 4 Auger Refusatat 6.7 feet
o — 20 - R I [ | I D TS T I | I N




TEST BORING RECORD

BORINGNO: B« 3

PROJECT: Sower Boulevard

JOBNO: 1183-14-027

REPORT NO:

PROJECT LOCATION: Frankfort, KY

ELEVATION: 759.7

BORING STARTED:  6/4/2014

BORING COMPLETED: 6/4/2014

DRILLING METHOD: 4" HSA

RIGTYPE: D-50

HAMMER: AUTO

GROUNDWATER (fty:  Dry BORING DIAMETER (IN): 4 IsHEET 1 OF 1
Remarks:
& gie
: 55| E|2
5 | ELEV. |DEPTH sl&l2in Qu STANDARD PENETRATION | BLOWS
MATERIAL DESCRIPTION £lE| ¢ "
o . A = o RESISTANCE {N 18
U] (FT) | (FT) Flae | 10 20 (30)-.0 &
78977~ 0 T Fopsoik- 12 Inches (L
258,74 2 AR . 5-6-6
: Fat Clay (CH) with trace oxide nodules, stiff, 7
i | brownto dark brown, moist
18 . 7-6-8
755.7-} ) 7
Fat Clay (CH) with chert fragments, hard, brown 7/
5 to dark brown, moist 18 . 6-8-10
ST Weatherad limestone
_— 4 9 &4123-50/.2
7825 Auger Refusal at 7.2 feet
:t_ - .
8
5 — 15
g
& B i
Q
ol
e 4
Q = N
g
a
& | i
B
b
é i = -
8f e _ _ B S N o
x B . - _
<




BORINGNO: B=4

CRAIG2 1183-14-027.GPJ QOR_CORP.GDT 7/24/14

TEST BORING RECORD
PROJECT: Sower Boulsvard JOBNO: 1183-14-027 REPORT NO:
PROJECT LOCATION: Frankfort, KY
ELEVATION: 761.8 BORING STARTED:  6/4/2014 BORING COMPLETED: 6/4/2014
DRILLING METHOD: 4" HSA RIGTYPE: D-50 HAMMER: AUTO
GROUNDWATER (ft}y  DPry BORING DIAMETER (iN: 4 SHEET 1 ©OF 1
Remarks:
m Fo) E
g &S
2 JHEE
g |eLey, [pepTH gitelsing | STANDARD PENETRATION | BLOWS
Eleny| Em) 38|22 o Y s
;2:2:— 0 Topsoil- 6 inches L]
L 1 Lean Clay {CL) with frace oxide nodules, stiff, 12 L 5-5-5
brown, moist
i i 18 . 5-4-6
757.81 n n "
Fat Clay (CH) with trace oxide nodules, very stif,
| _| brownto dark brown, moist % . 4-4-7
755.3 . : ,//
B | Fat Clay (CH) with chert fragments, very stiff, /
brown to dark brown, molst 18 » 7-9-12
L 19— 18 . 5-7-8
3 /,
1371 "Weathered lmestono L1
[T}
- - 1]
[ 1]
8.7 Auger Refusal at 13.1 feet
_ 20 A I SV P




CRAIG2 1183-14-027.GFPJ QOR CORP.GOT 7/24114

S &IVIE T BoRNGRECORD

sorRNGNO: B= 5

PROJECT: Sower Boulevard

JoBNO: 1183-14-027 REPORT NO:

PROJECT LOCATION:  Frankfort, KY

ELEVATION: 772.2

BORING STARTED:  6/4/2014

BORING COMPLETED: 6/4{2014

DRILLING METHOD: 4" HSA

RIG TYPE: D-B0

HAMMER: AUTOC

GROUNDWATER {ft);,  Bry

BORING DIAMETER (IN): 4

HEET 1 OF 1

Remarks:
Sre g_ E
fol =
§ = = ele
2 g2l 215 a STANDARD PENETRATICN | BLOWS
£ ELEV. IDEPTH siE| 8o u
E,’ MATEREAL DESCR‘F’T]ON £ ElD a RESISTANCE N 6"
@ (FT) | (FT) 58|21 9N (30) 4 8
77221~ O "\ Topsol- 6 inches 3
"L | Lean Clay (CL) with trace oxide nodules, stiff, & 3-4-5
770.7- hrown, molst
| | FatClay (CH) with race oxide nodules, stiff,
769.7- brown to dark brown, moist 16 ) 5.5-5
/1 | FatClay (CH) with chert fragments, siff, brown
to dark brown, moist
|5 i . | l3-5-7
76691 Weathered fmestone [ 1 —
1 7 | T
7887 R | Auger Refusal at 6.5 feet
—20... _ _ S IR — . e R 0 0 | ISR




CRA:IGZ 1183-14-027.G6PJ QOR_CORP.GOT 7/24/14

TEST BORING RECORD

BORINGNO: B=6

PROJECT: Sower Boulevard

JOBNO: 1183-14-027

REPORT NC:

PROJECT LOCATION:  Frankfort, KY

ELEVATION: 765.7

BORING STARTED: 6/4/2014

BORING COMPLETED:  8/4/2014

DRILLING METHOD: 4" HSA

RIGTYPE: D-50

HAMMER: AUTO

GROUNDWATER (ft): Dry BORING DIAMETER (IN): 4 ISHEET 1 CF 1
Rermarks:
1 ol E\
[3] el|l&
s o e ola
g HE R STANDAR TION
£ | ELEV, |CEPTH MATERIAL DESCI s|218]a Qu TANDARD PENETRATION | BLOWS
RIPTION E x
3 £ e RESISTANGE (N 16
gleEm e Sidie |2 w0 {:w) 2 5
76577 0 Topsoil- 8 inches
76581 | "Tean Clay (CL) with trace oxide nodules, i, ' 5-5-8
brown, moist
e Fat Clay (CH) with frace oxide nodules, very * 5-5-5
3  hard, brown to dark brown, moist
t i «| 50/3
614 Weathered limestone
71T 5

Auger Refusal af 5 fest




CRAIGZ 1183-14-027.GPJ QOR, CORP.GDT 7i24i14

S&ME TEST BORING RECORD

BORNGNO: B=7

PROJECT: Sower Boulevard

JOBNO: 1183-14-027

REPORT NO:

PROJECT LOCATION: Frankfort, KY

ELEVATION: 765.8

BORING STARTED:  6/5/2014

BORING COMPLETED: 8/5/2014

DRILLING METHOD: 4" HSA

RiG TYPE: D-50

HAMMER: AUTO

GROUNDWATER (ft):  Dry

BORING DIAMETER (IN): 4

SHEET 1 OF 1

Remarks:
: SAHAHEE
B glslziz
& | ELEV. |DEPTH MATERIAL DESCRIPTION S E 8 1qg Qu STANDARD PENETRATION BLOWS
3 g g RESISTANCE (N "
9 (FT) (FT) = g 6.% o 0 10 20 (30) 49 B
765871~ 07 Topsoil- 10 inches “ ]
. 4-4-5
76500 - Lean Clay (CL) with trace oxide nodules, stiff,
brown, molst
. . 4-5-8
-_ 4
7623 B | FatClay (CH) with trace oxide nodules, very stiff,
brown fo dark brown, moist U as
760,81 5 " ] — 50/
760,34 Weathered imestone

| Auger Refusal at 5.5 feet
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> S&ME

TEST BORING RECORD

porNGNO: B-8

PROJECT: Sower Boulsvard

JOBNO: 1183-14-027 REPORT NO:

PROJECT LOCATION: Frankfort, KY

ELEVATION: 770.8

BORING STARTED:  6/5/2014

BORING COMPLETED:  6/5/2014

Auger Refusat at 8.1 fest
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w 16 -
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DRILLING METHOD: 4" HSA RiG TYPE: D-5Q HAMMER: AUTO
GROUNDWATER (ft):  Dry BORING DIAMETER (iN): 4 SHEET 1 OF 1
Remarks:
[l Q=
g b= & fadl Ry
2 ELEV. {DEPTH '§ % H QE; Qu STANDARD PENETRATION | BLOWS
g (FT.)- (FT) MATERIAL DESCRIPTION £ % § o RESISTANCE (N) 6"
5] d|lo | X 0 7 30 4 5
770871~ 0 ~oocalk- 11 inches R
76291 | 12 ® 5-6-4
i Lean Clay (CL) with frace oxide nodules, sfiff, 7
brown, molst
- " . 5-5-7
T 14
785.8~ 5 1 Eqt Clay (CH) with chert fragments, very sfiff, 1/
|| brown to dark brown, moist 6 ] 14-8-7
Weathered limesfone
762,71 N L




BORINGNO: B=9

TEST BORING RECORD

PROJECT: Sower Boulevard

JOB NO: 1183-14-027 REPORT NO:

PROJECT LOCATION: Frankfort, KY

ELEVATION: 769.2

BORING STARTED: 6/5/2014

BORING COMPLETED: 86/5/2014

PRILLING METHOD: 4"H3A RIGTYPE: D-50

HAMMER: AUTO

GROUNDWATER (fty:  Dry

BORING DIAMETER {IN): 4 SHEET 1 OF 1

CRAIG2 1183-14-027,GPJ QOR_CORP.GDT 7/24/14

Remarks:
2 ol &
= SEEE
€ | eLev. loerm Slelg|5| STANDARD PENETRATION | BLOWS
3 . MATERIAL DESCRIPTION 2(E12|a RESISTANCE 16"
2Ty [ e 2182 | TANGEN 4
;gg:g:_ g Topsoil- § inches
| | Lean Clay (CL) with frace oxide nodulss, stiff, b §-7-8
brown, molst
] ° 5-6-6
. % " . ots
76321 . - - 7
Fat Clay (CH) with frace oxide nodules, stiff, /
i ] brown fo dark brown, moist
1% L 4-5-8
75981 Weathered limestone § ¢ 3-50/3
i— 10 1]
768579 - Auger Refusal at 10.7 feet |
- 20




CRAIGZ 1183-14-027.GPJ QOR_CORP.GDT

724114

S&ME TEST BORING RECORD

sorNGNO:  B=10

PROJECT: Sower Boulevard

JOBNO: 1183-14-027 REPORT NO:

PROJECT LOCATION:  Frankfort, KY

ELEVATION: -412,208.0

BORING STARTED:  6/5/2014

BORING COMPLETED: 6/5/2014

DRILLING METHOD: 4" H3A

RIG TYPE: D-50

HAMMER: AUTO

GROUNDWATER (fty  Dry

BORING DIAMETER {(IN): 4 SHEET 1 OF 1

Remarks:
[ [=3 e
: SHRE
€ | eLev. joepTh g “Ei 25| ao STANDARD PENETRATION | BLOWS
2 ’ MATERIAL DESCRIPTION £ RS RESISTANCE (N 6"
6 (FT’) (FT.) a U‘g E% o 10 20 (30) 4% 50
4+ 0 .
Topsoil- 8 inches
76431 I Tean Giay (CL) with race oxide nodules, stif, o 4-6-6
brown, moist
[ + 3-4-7
761.01 ; - -
Fat Clay (CH) with trace oxide nodules, stiff,
5 brown fo dark brown, moist . 4-5-6
75801 1 Weathered limesione 10 ¢| 8-6-
A 5013
756.91 Auger Refusal at 8.1 feet
SRS Lt Hns S — - [ U Y o [N | s Sy Y S T ) S




CRAIG2 1183-14-027.GPJ QOR_CORP.GDT 7/24/14

-S&ME

TEST BORING RECORD

BorNGNO:  B-11

PROJECT: Sower Boulevard

JOBNO: 1183-14-027

REPORT NO:

PROJECT LOCATION:  Frankfort, KY

ELEVATION: 774.2

BORING STARTED: &/5/2014

BORING COMPLETED: 6/5/2014

DRILLING METHOD: 4" HSA

RIG TYPE: D-50

HAMMER: AUTO

GROUNDWATER (fI): Dry BORING DIAMETER (IN): 4 HEET 1 OF 1
Remarks:
3 ot
% LEV, § E‘ § g Qu STANDARD PENETRATION | BLOWS
5 | ELEV, |DEPTH G =N a
<] MATERIAL DESCRIPTION £ & 8 c RESISTANCE (N /6"
& (FT.) | (FT) S1818|8 TANG (30) -
;;gg:_ 0 [ Topsoil- 5 inches B ‘J
| | Lean Clay (CL) with trace oxide nodulss, very 10 8§-4-5
stiff, brown, moist
22y Fat Clay (CH) with chert fragments, stiff, brown  [/7 ? e (4-5-50
| to dark brown, moist !
7099 | . /4
770.5- Weathered limestone L]
B T Auger Refusal at 3.7 feet
L. 5 p—
- =20 ... S S S N T O — S ) Y N PO




CRAiGZ 1183-14-027.GPJ QOR_CORP.GDT 7/24/14

TEST BORING RECORD

BORINGNO: B=12

PROJECT: Sower Boulevard

JOB NO: 1183-14-027 REPORT NO:

PROJECT LOCATION: Frankfort, KY

ELEVATION: 773.2

BORING STARTED:  6/5/2014

BORING COMPLETED:  6/5/2014

DRILLING METHOD: 4" HSA RIG TYPE: D-50

HAMMER: AUTO

GROUNDWATER (fty:  Dry

BORING DIAMETER (IN): 4 ISHEET 1 OF 1

Remarks:
I g ’E
E SEN
3 HEBEE Qu STANDARD PENETRATION | BLOWS
5 | ELEV. |DEPTH MATERIAL DESCRIPTION g|€|818
& o RESISTANCE (N 6"
g (FT) | FT) =1k € |& 102N (30) 40 5 !
;;2?:‘ 0 Topsoi- 8 inches 7]
"1 ] Lean Clay {CL) with tracs oxide nodules, stiff, 16 * 4-5-5
brown, molst
F 11 . 4-5-9
702 Fat Clay (CH) with trace oxide nodules, Stf, :/4
;ggg:_ \brown fo dark brown, moist /]
'  \Weathered imestone THA
5 | Auger Refusal at 4 feet / Begin Coring 1|
i | Limestone, light gray, fine to medium grainad jIl:
Water stained to 6 fest T 5060 53
- 7 Few thin clay seams to 8 feet
[T |
I | T
— 10 — T
2 N 1
[T boed 90
- [ 1]
_ 1|
4 11
789.2 Coring Terminated at 14 feet
oo 20y I N N N SR i p [ T T B T _




CRA‘IGZ 1183-14-027.GPJ QOR_CORP.GDT 7/24/14

TEST BORING RECORD

BORNGNO: B-13

PROJECT: Sower Boulevard

JOBNO: 1183-14-027

REPORT NO:

PROJECT LOCATION:  Frankfort, KY

ELEVATION: 770.3

BORING STARTED:  6/5/2014

BORING COMPLETED: 6/5/2014

DRILLING METHOD: 4" HSA

RIG TYPE: D-50

HAMMER: AUTO

GROUNDWATER (ft): Dry BORING DIAMETER (IN): 4 SHEET 1 OF 1
Remarks:
2 al &
g = = ole
§ ELEV. |PEPTH g g g‘é < Qu STANDARD PENETRATION | BLOWS
3 : MATERIAL DESCRIPTION glelg |8 RESISTANCE (N 4
g1 FT) | (FT) AL 0 o
;ggg:_ % [ Topsoi- 6 inches
"1 1 Lean Clay (CL)with frace oxide nodules, very . 3-4-7
siiif, brown, moist
] o 6-7-10
766'8__ | Fat Clay (CH) with trace oxide nodules, stiff,
hrown to dark brown, moist d 6.14
76801 ° 501
784.8" \Weathered Imestons
§ 71 Auger Refusal at 5.5 fest
. B e I o SRR (Y O NN N I R




CRAIGZ 1183-14-027.GPJ QOR _CORP.GDT 7/24[14

TEST BORING RECORD

BORING NO: B=14

PRCOJECT: Sower Boulevard

JoBNO: 1183-14-027 REPQORT NO:

PROJEGT LOCATION: Frankfor, KY

ELEVATION: 768.6

BORING STARTED:  6/5/2014

BCRING COMPLETED:  6/5/2014

DRILLING METHOD: 4" HSA RIGTYPE: D-50 HAMMER: AUTO
GROUNDWATER (fty  Dry BORING DIAMETER (IN): 4  |sHEET 1 OF 1
Remarks:
5 o oE:\
5] ol &
§ = e g by
g ELEV. |DEPTH g 3 % 5 Qu STANDARD PENETRATION | BLOWS
3 ' MATERIAL DESCRIPTICN glglg|g .
2 R \ ES g RESISTANCE (N 16
gy | e 31d]2 |8 ey a
;gg‘?f 0 Topsoil- 6 inches
L | Lean Clay (CL) with irace oxide nodules, firm, * 3-4-4
brown, molst
] » 4.5-86
766.1- . - - %
.| FatClay (CH) with trace oxide nodules, stiff, y
brown to dark brown, moist
| 5 -] 18 . 5-4-7
L 7
;22;2_ Weathered limestone 1]
R | Auger refusal at 6.4 fest
[ R s I L B . [ I




CRA‘!GZ 1183-14-027.GPJ QOR_GORP.GDT 724114

TEST BORING RECORD

BORINGNO: B=15

PROJECT: Sower Boulevard

JOB NO; 1183-14-027 REPORT NO:

PROJECT LOCATION: Frankfort, KY

ELEVATION: 777.2

BORING STARTED:  6/5/2014

BORING COMPLETED: 6/5/2014

DRILLING METHOD: 4" HSA

RIGTYPE: D-50

HAMMER: AUTO

GROUNDWATER (ft):  Dry

BORING DIAMETER (IN): 4 SHEET 1 OF 1

Remarks:
8 gl=
: =515
€ | eev. IpEPTH g1zl | STANDARD PENETRATION | BLOWS
3 . MATERIAL DESCRIPTION 21E| & u
3 £ g RESISTANCE (N
NG RNGE! SI31& | & w20 A I
%;ﬁi“ © I Topsoll- 5 inches ]
B | Lean Clay (CL) with trace oxide nodules, firm, 18 . 2-3-4
brown, molst
nser Fat Clay (CH) with trace oxlde nodutes, stiff, 7/ 4 * 2.4-6
i | brown ‘o dark brown, maist Y |
773.94 " 1
773.5- Waeathered Emesione N
i 1 Auger Refusal at 3.7 fest/ Begin Coring - H ) ’ 4 y
— 5 — Limestone, light gray, fine to medium grained T
3 T - sam0] 52
1|
3 1 [T
— 10 ]
1
- T bosd 63
B ] | 1|
[T}
A 13
7835 4 Coring Terminated at 13,7 feet
b |20 R N N - - | — _




TEST BORING RECORD

BORINGNO: B~16

PROJECT: Sowsr Boulevard

JOBNO: 1183-14-027 REPORT NO:

PROJECT LOCATION:  Frankfort, KY

ELEVATICN: 775.8

BORING STARTED: 6/6/2014

BORING COMPLETED:  6/6/2014

DRILLING METHOD: 4" HSA RIGTYPE: D-50

HAMMER: AUTO

GROUNDWATER (ft): Dy

BORING DIAMETER (IN: 4  [SHEET 1 OF 1

R_CORP.GDT 7124114

CRAIGZ 1183-14-027.GPJ QO

Remarks:
§ = *% LE' oy
g I STANDARD PENETRATION | BLOWS
3 | ELEV- |DEFTH MATERIAL DESCRIPTION HIEEIE
e ES e} RESISTANCE (N ?
& (FT.) } (FT.} 518 EE ¥ AN (30) ww 16
;Zg?:— 0 Topsoil- 8 inches
L | Lean Clay (CL) with frace oxide nodules, firm, 10 . 3-4-3
7744 \brown, moist
772714 .| FatClay {CH) with trace oxide nodules, hard, 4 &| 50/
) brown to dark brown, moist f
77264 L Weathered limestone 1]
Auger Refusal at 3 feet
f— 5 —]
. =20 _ _ b e o ] T — -1




CRAiGZ 4183-14-027.GPJ QOR_CORP.GDT 7i24114

S&ME TEST BORING RECORD

sornNGNo:  B=17

PROJECT: Sower Boulsvard

JOBNO: 1183-14-027

REPORT NO:

PROJEGT LOCATION:  Frankfort, KY

ELEVATION: 775.6

BORING STARTED: 6/6/2014

BORING COMPLETED:  6/6/2014

DRILLING METHOD: 4" HSA

RIGTYPE: D-50

HAMMER: AUTO

GROUNDWATER () Dry BORING DIAMETER (iN): 4  |SHEET 1 OF 1
Remarks:
g g€
g -2 )
B | ELEV. IDEPTH A % S au STANDARD PENETRATION | BLOWS
3 . MATERIAL DESCRIPTION 2lE 3 RESISTANCE (N e
NGRS 2|&l1e | TANCELY a4 o
77581~ 0 T Topso- 8 Inches B
7749 [Tean Clay (CL)with trace oxide nodules, stiff, " 4-4-5
brown, moist
i 7 8 . 5-6-8
77187 1 Fat Clay (CH) with chert fragments, stiff to firm,
. brown fo dark brown, moist % o 1 ] | A-5-T
i ] 18 . 3-3-4
i i 4 | 50/4
7663 Weatherad imestene
78521 Auger Refusal at 10.4 feet
SR ey T § I — ) T S ] i I




CRAIG2 1183-14-D27.GPJ QOR_CORP.GDT 7/24/14

S&ME

TEST BORING RECORD

BorRINGNO: B-18

PROJECT: Sower Boulevard

JOBNO: 1183-14-027 REPORT NO:

PRCJECT LOCATION: Frankfort, KY

ELEVATION: 778.3

BORING STARTED: 6/6/2014

BORING COMPLETED: 6/6/2014

DRILLING METHOD: 4"HSA RIG TYPE: D-50 HAMMER: AUTO
GROUNDWATER {ft): Dry BORING DIAMETER (IN:: 4 ISHEET 1 OF 1
Remarks:
[} |
g AHIS
3 HEOHE o STANDARD PENETRATION | BLOWS
5 | ELEV. |DEPTH -] I =]
] MATERIAL DESCRIPTION £ Elg %] RESISTANCE 16"
|G (FT.) | FT) = ¥ g b 10 2 (?]o) 20 st
%g:g:~ 0 -\ Topsoll- 4 inches JAEEA
| Lean Clay (CL) with frace oxide nodules, firm, 8 . 4-6-8
brown, molst
] 8 . 3-3-5
77534 : 7,
Fat Clay (CH) with trace oxide nodules, firm, 7/,
i | brownto dark brown, moist
12 | 3-4-
5 5072
;;g;‘ Weathered limestone N
I 4 Auger Refusal at 5.7 feet
— _ =20 N N WY N N N S , e —




BORINGNO: B=19

R_CORP.GDT 7/24/14

CRAIG2 118§3-14-027.GPJ Q0!

TEST BORING RECORD
PRCGJECT: Sower Boulevard JOBNO: 1183-14-027 REPORT NO;
PROJEGT LOGATION:  Frankfort, KY
ELEVATION: 777.4 BORING STARTED: 6/6/2014 BORING COMPLETED: 6/6/2014
DRILLING METHOD: 4" HSA RIGTYPE: D-50 HAMMER: AUTO
GROUNDWATER () Dry BORING DIAMETER (iN): 4 SHEET 1 OF 1
Remarks:
jo) od =
g = ">" {g ey
% SHEAR < Q STANDARD PENETRATION
5 | ELEV. sl 2| a u BLOWS
é FT) D(}?E;-T)H MATERIAL DESCRIPTION :g g g 8 RESISTANCE (N) 16"
0] o |© 10 20 30 40 50
7147~ 0~ 500500 8 inches %)
8., -] Lean Clay {CL) with trace oxide nodulss, firm, 16 * 4-4-5
brown, moist
C & . 3-3-58
AT Auger Refusal at 3 feet ¢ ¢ S0
. 5 p—
I = 20 e e e S I S I AR | Y I A




G2 1183-14-027.GPJ QOR_CORP,GDT 7/24/14

CRA

TEST BORING RECORD

BORINGNO: B=20

PROJECT: Sower Boulevard

JOBNO: 1183-14-027

REPORT NO:

PROJECT LOCATION: Frankfort, KY

ELEVATION: 775.5

BORING STARTED:  6/6/2014

BORING COMPLETED: 8/6/2014

DRILLING METHOD: 4" HSA

RIG TYPE: D-50

HAMMER: AUTO

GROUNDWATER {ft:  Dry

BORING DIAMETER(IN: 4  [SHEET 1 OF 1

Remarks:
. gl
[o} o=
g 551 5|€
5 122151 STANDARD PENETRATION | BlLows
5 | ELEV. IDEPTH MATERIAL DESCRIPTION 21E|8 18
2 d RESISTANCE (N i
Bl FTY| FT) AR Y N wal
#8910 I\ Topsoil- 4 inches /1 14 * 3-3-4
i 1 Lean Clay (CL) with trace oxide nodules, firm,
B -4 brown, moist 18 o 4.5-4
T Fat Clay (CH) with chert fragments, fim to stift, (/8] .. o 3.3-5
— 5 —{ brown to dark brown, moist
= N 18 [ ] 4.6-7
. 49 - 18 ] 4-5-8
5 i 5 & 130 -50/1
0 18 o 3-4-5
1 10 ¢| 4-6-
ggg:g' 25 "R Weathered mestone /T 503
i 1 Auger Refusal at 25.2 feet
Ly o e e Y G N - i




BORINGNO: B=21

CRAIGZ 1183-14-027,GPJ QOR_CORP.GDT 7/24/14

TEST BORING RECORD
PROJECT: Sower Boulevard JOBNO: 1183-14-027 REPORT NO:
PROJECT LOCATION:  Frankfort, KY
ELEVATION: 774.1 BORING STARTED: 6/6/2014 BORING COMPLETED: 6/6/2014
DRILLING METHOD: 4" HSA RIG TYPE: D-50 HAMMER: AUTO
GROUNDWATER (ft):  Dry BORING DIAMETER (IN): 4 SHEET 1 OF 1
Remarks:
jo] [o i A
g SHEE
g ELEV. {DEPTH E % % E Qu STANDARD PENETRATION | BLOWS
3 : MATERIAL DESCRIPTION 2lE1g1a RESISTANGE (N .
gl | Em) 5132 |= TANCE o
;;;;_ 0 Topsoil- 6 inches
L | Lean Clay (CL) with tracs oxide nodules, soft, . 1-2-1
77261 brown, moist
®1 | FatClay (CH) with trace oxide nodules, firm, :
brown fo datk brown, moist L 2-2-5
AT Auger Refusal at 4 feet 4 so0
| — 5 —
SN P i [ NN N SN U SN O S O N N N —




S&ME TEST BORING RECORD

BORINGNO: B=22

PROJECT: Sower Boulevard

JOBNO: 1183-14-027 REPORT NO:

PROJECT LOCATION: Frankfort, KY

ELEVATION: 783.8 BORING STARTED: 6/6/2014

BORING COMPLETED: 6/6/2014

DRILLING METHOD: 47 HSA RIG TYPE: D-50

HAMMER: AUTO

GROUNDWATER (fty:  Dry

BORING DIAMETER (iN): 4 SHEET 1 OF 1

CRAIG2 1.‘133-14-027.GPJ QOR_CORP.GDT 7/24/14

Remarks:
LY © ,E-.
8 &lsE
g SRS
2 | eLev. |oepTH gislzlyl o STANDARD PENETRATION | BLOWS
5 * MATERIAL DESCRIPTION £ Eig g RESISTANCE (N o
& (FTy | (FT) =lgic (e n 2 (30) 49 50 6
;zg'g:— 0 Topsoil- § Inches
# | Lean Clay (CL) with frace oxide nodules, firm, . 3-4-4
hrown, molst
781.80 n -
Fat Clay (CH) with trace oxide nodules, firm, . 2-3-2
|| brownto dark brown, molst
| 5 3-3-6
| /i
;;%g“ + Weathered limestone
Auger Refusal at 6 feet/ Begin Coring 1] ’ l ' ‘
Limestone, light gray, fine to medium grained [ 1]
- . 31
Water stained / minor solutioning to 10.5 feet ::E
an
5 i 1|
1]
B - [ 1]
T 42
| T
B 7 [ 1|
76884 15 =
’ Coring Terminated at 15 feet
I T ety I — S - I N I Y




TEST BORING RECORD

BORINGNO: B=23

PROJECT: Sower Boulevard

JoBNG: 1183-14-027 REPORT NC:

PROJECT LOCATION:  Frankfort, KY

ELEVATION: 783.1

BORING STARTED:  6/6/2014

BORING COMPLETED: 6/6/2014

J QOR_GORP.GOT 7i24114

CRAIG2 1:1 83-14-D27.GP.

DRILLING METHOD: 4" HSA RIG TYPE: D-50 HAMMER: AUTO
GROUNDWATER (R):  Dry BORING DIAMETER (IN): 4  [SHEET 1 OF 1
Remarks:
(] ol =
g e zle
g ELEV. IDEPTH ‘§ %— 2 95 Qu STANDARD PENETRATION | BLOWS
= MATERIAL DESCRIPTION 2lelglg RESISTANGE (N) P
0] Jfoje [ G 20 3040 &
;33}13:_ 0 L Topsoil- 4 inches A
i | Lean Clay (CL) with trace oxide nodutes, firm, ® 3-3-3
781.6- brown, moist
1 | Fat Clay (CH) with trace oxide nodules, very stiff,
brown to dark brown, moist 3-4-15
77811 - >
Fat Clay (CH) with chert fragments, hard, brown
77844 5 to dark brown, moist e 0-17-
. Weathered mestone 50/3
i 50
- [ 1]
77531 ==

Auger Refusal at 7.8 feet




TEST BORING RECORD

BORING NO:  B-24

PROJECT: Sower Boulevard

JOBNO: 1183-14-027

REPORT NO:

PROJEGT LOCATION:  Frankfori, KY

ELEVATION: 779.5

BORING STARTED: 6/6/2014

BORING COMPLETED: 6/6/2014

CRAIGZ 1183-14-027.GP) QOR_CORP.GOT 7/24/14

DRILEING METHOD: 4" HSA RIGTYPE: D-50 HAMMER: AUTO
GROUNDWATER (ft): Dry BORING DIAMETER {IN:: 4 SHEET 1 OF 1
Remarks:
[J) o | =
g = = Fall Koy
g S EIEEbS STANDARD PENETRATION
§ | ELEV. |DEPTH s|E(&la M BLOWS
3 MATERIAL DESCRIFTION £ Elg =] RESISTANCE (N 6"
0] (FT) | (FT 3|a | %2 (30) 4 50 !
91 O [ Topsoll- 5 inches
2 | Lean Clay (CL) with frace oxide nodules, stiff, . 3-3-5
brown, moist
. ¢ 5-5-15
sy Fat Clay (CH) with frace oxide nodules, very stiff,
— brown to dark brown, molst
775.0- Fat Clay {CH) with chert fragments, hard, brown 3 sl 50/4
L _ | \to dark brown, moist
774.0- Woeathered Emesione
L | AugerRefusal at 5.5 feet
— 20 —




CRAIG2 1183-14-027.GPJ 00

s &ME TEST BORING RECORD

BORING NO: B=25

PROJECT: Sower Boulevard

JOB NO: 1183-14-027

REPORT NO:

PROJECT LOCATION:  Frankfort, KY

ELEVATION: 781.1

BORING STARTED:  6/6/2014

BORING COMPLETED:  6/6/2014

DRILLING METHOD: 4" HSA

RIGTYPE: D-50

HAMMER: AUTO

GROUNDWATER ():  Dry

BORING DIAMETER (IN): 4

SHEET 1 OF 1

R_CORP.GDT 7/24/14

Remarks:
(5] (=% o
2 SHEE
€ | eLev. {oePTH slatzla| au STANDARD PENETRATION | BLOWS
5 (FT.)‘ (FT) MATERIAL DESCRIPTION S g 21le RESISTANGE {N) 6"
0 Sjojeix 1 20 3040 50
?{22}'2:” 0 “| Topsaik 6 inches [ ]
®1 | Lean Clay (GL) with trace oxide nodules, firm, 8 . 3-4-4
brawrt, molst
7795T T Fat Clay (CH) with race oxide nodules, stiff, 7 6 . 2-3-8
| brown to dark brown, molst '
i ] 3 &! 50/3
;;gtg* R\ Weathered limestone '
- 5 | Auger Refusal at 4.5 feet/ Begin Coring T H ‘ H
- - Limestone, light gray, fine to medium grained 1]
-] =350 57
[T°]
S 1T}
| T}
1]
[ 1]
- - I P
1
[ 1]
- | T 1
76681 ["Coring Terminated at 145 feet
S N ety O [ S O S _ S N _ _




TEST BORING RECORD

BORINGNO: B-206

PROJECT: Sower Boulevard

JOB NO: 1183-14-027 REPORT NO:

PROJECT LOGATION:  Frankfort, KY

ELEVATION: 781.4

BORING STARTED: 6/7/2014

BORING COMPLETED: 6/7/2014

DRILLING METHOD: 4" HSA

RIGTYPE: D-50

HAMMER: AUTO

GROUNDWATER (it):  Dry

BORING DIAMETER (IN):: 4  ISHEET 1 OF 1

CRAIGZ 1183-14-027.GPJ QOR CORP.GDT 7/24/34

Remarks:
2 2=
2 SHEE
2 | eLev. [pepH 2 2|z 3,5 Qu STANDARD PENETRATION | BLOWS
:é (FT.)‘ (FT) MATERIAL DESCRIPTION £ g Sla RESISTANCE {N) 16"
& Jdlojx |© 1o 20 30 40 5
81471 0 "I"Topsoil- 8 nches &
78071 4 Lean Clay {CL) with frace oxide nodules, siiff to 12 . 3-4-5
firm, brown, moist
778 9-4 | 18 ] 4-3-4
“1 | FatClay (CH)with trace axide nodules, firm, 7/
brown to dark brown, roist
7774+ " -
Fat Clay (CH) with chert fragments, stiff, brown [/
to dark brown, moist 18 . 3-5-7
. 5 poa
77444 2 4| 50/3
1736 Weathered limestone an
1L ] AugerRefusal at feet
S I il B A I O S 1




£ S&ME TEST BORING RECORD

BORING NO: B-27

PROJECT: Sower Boulevard

JOBNO: 1183-14-027 REPORT NO:

PROJECT LOCATION: Frankfort, KY

ELEVATION: 778.6

BORING STARTED: 6/7/2014

BORING COMPLETED: 6/7/2014

DRILLING METHOD: 4° HSA

RIG TYPE: D-50

HAMMER: AUTO

GROUNDWATER (ff):  Dry

BORING DIAMETER (IN}: 4 SHEET 1 OF 1

CRAIG2 1183-14-027,GP) QOR_CORP.GDT 7/24/14

Remarks:
Loy o ’g—:\
£ g
g sl 5=
2 | ey, oePmH s 3|z 95 Qu STANDARD PENETRATION | BLOWS
2 . MATERIAL DESCRIPTION 2|8l 8ia RESISTANCE (N §
3 NGOR NG 58| |ex AN
L Topsoil- 8 inches ﬁ
91 Ilean Clay (CL) with trace oxide nodules, stifto [ 18 ¢ 3-3-4
very siiff, brown, moist
7'1‘61~— | 16 | 4-4-25
1 _| Fat Clay (CH) with trace oxide nodulss, hard, V
brown to dark brown, moist
45T T\Weathered mestons 4 ® 5014
- 5 — [
] [
77287 -] Auger Refusal at 5.8 feet
|
I T ' e e e A I N I S R " i &




i

GRAIGZ 1183-14-027.

- GEJ QOR_CORP.GDT 7/24/14

_ S&ME TEST BORING RECORD

sormnGNO: B-28

PROJECT: Sower Boulevard

JOBNO: 1183-14-027

REPORT NO:

PROJECT LOCATION: Frankfort, KY

ELEVATION: 780.0

BORING STARTED: 6/7/2014

BORING COMPLETED:  6/7 12014

DRILLING METHOD: 4" HSA

RIGTYPE: D-50

HAMMER: AUTO

GROUNDWATER {ft): Dry BORING DIAMETER (IN): 4 IsHEET 1 OF 1
Remarks:
£ el&
5 | ELEV. IDEPTH MATERIAL DESCRIPTION a E‘ ] Qu STANDARD PENETRATICN | BLOWS
2 s [v] RESISTANCE (N 5"
(9] FT) | T 33| 2| g 0 20 (eo) 20 8 !
18297~ 0 7| Topsoil-4 inches [ R
i | Lean Clay (CL) with trace oxide nodules, firm, 18 0‘ 3-4-5
brown, molst
C 8 . 3-2-3
]
701 - -
Fat Clay (CH) with trace oxlde nodules, firm,
|| browntodark brown, moist
| 5 | 16 . | 1]4-6-7
;;g‘gf | Weathered limestone (1]
91 1 Auger Refusal at 8.5 feet
— 15 —| I
—20] e b - — e




S&IVIE  es7B0RNGRECORD

sormGNO:  B-28

PROJECT: Sower Boulevard JOBNO:; 1183-14-027 REPORT NO:
PROJECT LOCATION: Frankfort, KY
ELEVATION: 7774 BORING STARTED: 6/7/2014 BORING COMPLETED: 6712014
DRILLING METHOD: 4" H8A RIGTYPE: D-50 HAMMER: AUTO
GROUNDWATER (ft): Dry BORING DIAMETER {IN): 4 SHEET 1 OF 1
Remarks:
Q ct=
kE; . Plels
% SR = STANDARD PENETRATION
£ | ELEV. |DEPTH s12la | Qu E BLOWS
a : MATERIAL DESCRIPTION 2]1E1¢ "
2 = IR e RESISTANCE (N 18
& (FT.) (FT.) =l8lg e A (30) o 5
;-';;'g:_m 0 T Topsoik 6 inches
#1 1 Lean Clay (CL) with trace oxide nodules, firm, . 3-4-4
775.9- hrown, moist
L | Fat Clay (CH) with frace oxide nadules, very stiff,
brown fo dark brown, moist ] 4-5-16
77385 { Weathered imestone 1]
1]
| — 5 —
(1|
ey - Auger Refusal at 5.8 fest ]
3 - -
&
5 — 15 —
[
¥ i i
o
Q
14
Q . .
s
IS
) | |
5
I
é = -5
| . N 1 e T [ S TN I N ISR | S M _ -
2 -




TEST BORING RECORD

BORING NO:  B=30

PROJECT: Sower Boulevard

JOBNO: 1183-14-027 REPORT NO:

PROJECT LOCATION: Frankfort, KY

ELEVATION: 783.4

BORING STARTED: 6/7/2014

BORING COMPLETED:  6/7/2014

DRILLING METHOD: 4" HSA

RIGTYPE: D-50

HAMMER: AUTO

GROUNDWATER (fty;  Dry

BORING DIAMETER(IN): 4  [|SHEET 1 OF 1

CRAIIG2 1183-14-027.GPJ QOR_CORP.GDT 7/24/14

Remarks:
. ez
[ ol s
g HHHE
£ | ELEV. |[DEPTH MATERIAL DESCRIPTION 'g g— ala Qu STANDARD PENETRATION BLO‘fVS
g Eny [ em SIEIEAE ol P
;gg’g:_ 0 Topsoil- .5 inches L
"1 | Lean Clay (CL) with frace oxide nodules, firm, 10 ] 4.3.4
hrown, molist
BT Fat Clay (CH) with frace oxide nodules, firm, 7/, 10 . 6-6-1
28044 brown to dark brown, malist
776.0- Weathered imestone 1]
“{ | AugerRefusalat 3.5 foet
- 5 —
| [ 20 e e e [N N N -




e S&ME TEST BORING RECORD

BORNGNO: B=31

PROJECT: Sower Boulevard JOBRNO: 1183-14-027 REPORT NO:
PROJECT LOCATION: Frankfort, KY
ELEVATION: 782.8 BORING STARTED: 6/7/2014 BORING COMPLETED: 6712014
DRILLING METHOD: A" HSA RIGTYPE: D-50 HAMMER: AUTO
GROUNDWATER (ft): Dry BORING DIAMETER (iN): 4 SHEET 1 OF 1
Remarks:
2 Pt Bl ROy
E | eLev. |oepTH glelgla] ou STANDARD PENETRATION | BLOWS
2 ’ MATERIAL DESCRIPTION 2ig g RESISTANGE (N '
2 E B
o} (FT) | (FT) 2312 |2 a 0 (M) P !
;,2;‘?:— 0 7| Topsol- 6 inches
1 { Lean Clay (CL) with trace oxide nodules, stiff, . 4-4-4
brown, moist
78061 = - -
Fat Clay (CH) with trace oxide nodules, hard, ! 4-26-
5 | brownto dark brown, moist /ﬁ_ 50/3
L 7
;;g‘g' [ Weathered limestone i ! 4} S0/
5 -] Auger Refusal at 4.2 feet / Begin Coring T H H H |
i ] Limestone, light gray, fing to medium grained | T
Water stained to @ feet with few very thin mud L 60 45
B 1 seams R
i | [ 1]
- . an
LT |
R i 17
L T lzedd 70
| |
R 4 1
3 76844 | ]
§ ’ Coring Terminated at 14.2 feet
E — 15 —
Q
& N N
8
II:I
] » -
=]
T
[ » i
&
3
g ) - —
1 N TN ot e
2 —— i N A T N NP EE——— e I
[}




CRAIG2 1183-14-027.GPJ QOR_CORP.GDT 7/24/14

TEST BORING RECORD

BORINGNO: B=32

PROJECT: Sower Boulevard

JOBNO: 1183-14-027 REPORT NO:

PROJECT LOCATION:  Frankfort, KY

ELEVATION: 783.7

BORING STARTED: 6/7/2014

BORING COMPLETED:  6/7/2014

DRILLING METHOD: 4" HSA

RIGTYPE: D-50

HAMMER: AUTO

GROUNDWATER (it Dry

BORING DIAMETER (IN):: 4  [SHEET 1 OF 1

Remarks:
8 g B
g o = Pl Ee
g glalsls STANDARD PENETRATION | BLOWS
== | &
8 |Gt MATERIAL DESCRIPTION z|E|8la| ™ RESISTANCE (N) I
& s . Sl | 0 20 30 40 5
;gg';_ % “[Fopsol- 6 inches 5k
“1. | Lean Clay (CL) with trace oxide nodules, firm, 4 . 4-3-4
brown, moist
Gl Fat Clay (CH) with trace oxide nodules, St 7 A . 2-4-9
brown to dark brown, moist
78051 ] <
780.1- Weathered imestone | |
- 1 Auger Refusal at 3.6 feet
I 5 —
1|
- =20 e e e fe b ) 2 y |




